Objective: The aim of this cross-sectional study was to determine the associations between frailty and multimorbidity on the one hand and quality of life on the other in communitydwelling older people. Methods: A questionnaire was sent to all people aged 70 years and older belonging to a general practice in the Netherlands; 241 persons completed the questionnaire (response rate 47.5%). For determining multimorbidity, nine chronic diseases were examined by self-report. Frailty was assessed by the Tilburg Frailty Indicator, and quality of life was assessed by the World Health Organization Quality of Life Instrument-Older Adults Module. Results: Multimorbidity, physical, psychological, as well as social frailty components were negatively associated with quality of life. Multimorbidity and all 15 frailty components together explained 11.6% and 36.5% of the variance of the score on quality of life, respectively. Conclusion: Health care professionals should focus their interventions on the physical, psychological, and social domains of human functioning. Interprofessional cooperation between health care professionals and welfare professionals seems necessary to be able to meet the needs of frail older people. Keywords: older people, frailty, quality of life, multimorbidity
Introduction
It is estimated that by 2050 33.2% of the population in the Netherlands will be aged 60 years and older. 1 Frailty is considered one of the most complex and important issues associated with human aging, which has significant implications for the patient and the health care system. 2 The relationship between frailty and a higher risk of falling, loss of functional independence, reduced quality of life, institutionalization, and mortality is clearly demonstrated. [3] [4] [5] [6] [7] [8] There are two different approaches to the assessment of frailty: one defines frailty as a physical phenotype 2 and the other considers frailty more as a multidimensional concept, which not only refers to physical functioning, but also to psychological and social functioning. These two different approaches are also reflected in the instruments that have been developed for assessing frailty. The phenotype of frailty is a good example of the first approach. 2 Examples of instruments based on a multidimensional approach to frailty are: the Groningen Frailty Indicator, 9 the Frailty Index, 10 EASY-Care Two step Older people Screening, 11 and the Tilburg Frailty Indicator (TFI). 12 Recently, a systematic review concluded that the latter instrument has the most evidence of reliability and validity of 38 frailty assessment instruments.
In addition to frailty, the number of Dutch people with chronic diseases is also increasing. Almost half of the total population has at least one chronic disease; this concerns 8.2 million people in the Netherlands.
14 Among the most common chronic diseases in this population are arthritis, diabetes mellitus, heart disease, cancer, and stroke. Multimorbidity, having two or more chronic diseases at the same time, is present in more than two-thirds of Dutch people aged 65 years or older. 15 Multimorbidity is associated with hospital admissions, emergency department visits, and a reduction in quality of life. [16] [17] [18] [19] [20] [21] [22] It is also known that multimorbidity is more common in women than men.
Previous studies have shown that both frailty and multimorbidity are associated with lower quality of life in older people. 6, [23] [24] [25] [26] [27] [28] Quality of life is defined by the World Health Organization (WHO) as "an individual's perception of their own position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns" (p. 1405). 29 Most of these studies have used the World Health Organization Quality of Life Instrument (WHOQOL-BREF) or the 36-Item Short Form Survey (SF-36) to assess quality of life. 6, 24, 25, [30] [31] [32] However, the WHOQOL-BREF and the SF-36 are not particularly developed for assessing quality of life in older people. Recently, the World Health Organization Quality of Life Instrument-Older Adults Module (WHOQOL-OLD), an instrument containing specific quality of life facets important for older people (eg, items related to death and dying), 33 has been validated among Dutch older people and its psychometric properties were satisfactory. 34 Dutch policy is aimed at older people staying in their own home, living independently, even if they are frail and multimorbidity is present. The general practitioner has a central role in identifying complex problems in older people. In consultation with other health care professionals, interventions should be planned and carried out so older people have the possibility to continue to live at home and admission to a nursing home is prevented or delayed. However, a general practitioner does not always know which of their patients are frail; in particular, psychological and social problems (eg loneliness) relating to psychological and social frailty are not always known, and their major impact on quality of life has been shown in previous studies. 24, 31 The aim of this study was to determine the associations between frailty and multimorbidity on the one hand and quality of life assessed with the WHOQOL-OLD on the other in community-dwelling older people linked to a general practice. It should be noted that our study has similarities with a previous study; 35 in both studies, frailty and quality of life were measured with the TFI and the WHOQOL-OLD, respectively. Also, both studies included a sample of Dutch community-dwelling older people aged 70 years or older. However, there are some differences between the two studies. In our study the sample contained people connected to one general practice, versus people distributed throughout the Netherlands in the previous study. In addition, multimorbidity was assessed by adding up the presence of nine chronic diseases instead of one question, and the number of participants was lower (241 vs 466). Nevertheless, it offers a unique opportunity to compare and to discuss in detail the results of both studies in the last section.
Methods Design
A cross-sectional design was used.
study population and data collection
In October 2016 a questionnaire was sent to all people aged 70 years and older belonging to a general practice situated in an area of small villages close to Amsterdam, the capital of the Netherlands. In total, 507 people aged 70 years and older were contacted, of whom 241 completed the questionnaire (response rate 47.5%).
Measures Frailty
Frailty was assessed by Part B of the TFI, a user-friendly self-report questionnaire. 12 Part B consists of 15 components of frailty, subdivided into three domains: physical (eight components, range 0-8 points), psychological (four components, range 0-4 points), and social (three items, range 0-3 points). Table 1 presents these 15 components of frailty. The maximum score for total frailty is 15 points. Higher scores correspond to a more serious frailty status; scores $5 indicate that the assessed individual is frail. The TFI has shown good psychometric properties in Dutch community-dwelling older people. 12, 36 In the present study, the reliability expressed by Cronbach's alpha for frailty total and the physical, psychological, and social domains is 0.80, 0.74, 0.61, and 0.51, respectively.
Quality of life
Quality of life was assessed by the WHOQOL-OLD. 33 This questionnaire is derived from the WHOQOL-100 and is 
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Frailty and quality of life in community-dwelling older adults specifically developed to measure quality of life in older people. It consists of 24 items being equally distributed over six facets: sensory abilities; autonomy; past, present, and future abilities; social participation; death and dying; and intimacy. Reponses were rated on a 5-point Likert scale (1) (2) (3) (4) (5) , with higher scores indicating better quality of life. Facet and total scores range from 4 to 20 and from 24 to 120 points, respectively. In this study, Cronbach's alpha values for quality of life total and the facets of sensory abilities, autonomy, past, present, and future abilities, social participation, death and dying, and intimacy were 0.89, 0.82, 0.70, 0.78, 0.86, 0.79, and 0.87, respectively.
Chronic diseases
Nine chronic diseases, frequently present in the older Dutch population, were examined by self-report: diabetes mellitus, COPD, cardiac disease, arthrosis, cerebrovascular accident, cancer, dementia, depression, and Parkinson's disease. The total number of chronic diseases was used for analysis concerning multimorbidity.
sociodemographic characteristics
The sociodemographic characteristics considered were age, sex, marital status, and highest education attained. See Table 1 for a detailed description of the response categories.
statistical analyses
First, we determined the characteristics of the participants using descriptive statistics. Second, the quality of life facet scores and total scores for nonfrail and frail participants were compared using Student's t-tests assuming unequal population variances. Effect size was assessed with Cohen's d (0.2, 0.5, and 0.8 corresponding to small, medium, and large effect size, respectively), 37 assuming equal population variances. Then, we determined the correlations between frailty total, the three domains of frailty (physical, psychological, and social), multimorbidity, and the six quality of life facets and quality of life total. Finally, we used sequential multiple linear regression analyses for assessing the effect of the individual frailty components of the TFI and multimorbidity on the seven quality of life variables of the WHOQOL-OLD. These analyses consisted of three blocks; the first block contained the sociodemographic characteristics of the participants, the second block contained multimorbidity, and the third block contained the 15 frailty components. The second and third blocks enabled testing the effect of multimorbidity and the individual frailty components on quality of life variables, 
ethical considerations
The study was conducted according to the ethical guidelines laid down in the Declaration of Helsinki. Medical ethics approval was not necessary as particular treatments or interventions were not offered or withheld from respondents as a consequence of participating in the study, this being the main criterion in medical-ethical procedures in the Netherlands according to the Medical Research Involving Subjects Act (WMO). 38 In addition, the integrity of respondents was not encroached upon as a consequence of participating in the study and the actual burden of completing the questionnaire was very low. Nevertheless, written informed consent for the collection and use of information was obtained from all participants.
Results

Participant characteristics
The mean age of the participants was 76.5 years (SD 5.1; range 70-90). In total, 51.9% were men, 71% were married or cohabiting, and most of them had secondary education level (59.8%). Arthrosis was the most common chronic disease (39.8%). The mean TFI total score was 3.4 (SD 3.1) and the mean WHOQOL-OLD total score was 92.2 (SD 10.9). The prevalence of frailty in the sample was 32.8%. Of the individual frailty components, lack of social relations referring to feelings of loneliness had the highest prevalence (39.4%) and problems with memory had the lowest prevalence (4.6%). Multimorbidity was present for 30.3% of the participants. Detailed information is presented in Table 1 .
Differences between nonfrail and frail participants on quality of life facets and total Table 2 presents the results of the t-tests aimed at testing the differences in the scores of the nonfrail group and the frail group on quality of life facets and quality of life total of the WHOQOL-OLD. Frail participants scored lower on all quality of life variables (all p,0.001), with effect sizes varying from 0.50 (death and dying) to 1.56 (quality of life total).
Correlations between frailty domains, multimorbidity, and quality of life facets and total
All negative correlations between frailty domains and the six quality of life facets and quality of life total were significant (see Table 3 ). Of the quality of life facets, both physical and psychological frailty had the strongest correlations with social participation (-0.528 and -0.519, respectively); social frailty had the strongest correlation with intimacy (-0.562). Multimorbidity was significantly negatively correlated with five out of six quality of life facets and quality of life total. Multimorbidity had the strongest correlation with social participation (-0.381), and was only not correlated with the quality of life facet death and dying (-0.118), although the sign of the effect was as expected.
sequential multiple linear regression analyses Table 4 presents the results of the sequential multiple linear regression analyses, showing one model with all of the variables included. The rows ΔR 2 indicate how much of the variance in the quality of life scores (facets, total) was explained by the variables belonging to the three blocks (background characteristics, multimorbidity, frailty components), and whether (the increase in) explained variance was statistically significant. The second block containing multimorbidity 
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Frailty and quality of life in community-dwelling older adults explained a significant part of five quality of life facets and quality of life total, ranging from 2.5% (intimacy) to 12.0% (social participation), after controlling for the background characteristics and the frailty components; the exception was quality of life facet death and dying. The third block containing the 15 frailty components explained a significant part of all quality of life facets and total, ranging from 4.5% (death and dying) to 36.5% (total quality of life), after controlling for the variables of the first and second block. The last row (R 2 total) shows that all of the predictors together explained 17.8% of quality of life facet death and dying to 55.6% of quality of life total.
Of the 15 frailty components, the physical frailty components physically unhealthy, difficulty in walking, and poor hearing were negatively associated with at least two quality of life variables. The components feeling down and unable to cope with problems relating to psychological frailty were negatively associated with three and four quality of life variables, respectively. These were the only predictors of quality of life facet death and dying. Finally, the social frailty components lack of social relations and lack of social support were negatively associated with five and three quality of life variables, respectively. These two frailty components were the only predictors of quality of life facet intimacy.
Discussion
This study showed that multimorbidity as well as frailty were associated with quality of life total, measured with the WHOQOL-OLD in Dutch community-dwelling older people aged 70 years and older related to a general practice. In addition, multimorbidity and the total of the individual physical, psychological, and social frailty components of the TFI were associated with five and all six quality of life facets of the WHOQOL-OLD, respectively.
The finding that multimorbidity was associated with lower quality of life in older people is confirmed by many other quantitative studies, as mentioned in the Introduction, [18] [19] [20] [21] independent of the amount of the included chronic diseases, ranging from 14 17 to 45 conditions. 20 Only a study by Yamada et al 39 used the WHOQOL-OLD for assessing quality of life. This study concluded that the negative impact of the existence of multiple conditions on quality of life might be mitigated by promoting a positive self-perception of aging in older people. 39 Duguay et al 40 suggest that inquiring about what multimorbidity means to older adults might be an efficient method for nurses and other health care professionals in primary care settings to assess coping processes and enhance the relationships between the health care professionals and the older individual with multimorbidity.
The finding that frailty was associated with lower quality of life is also supported by other studies. Previous studies have shown that frail older people experience a lower quality of life, regardless of how both frailty and quality of life are measured, eg phenotype of frailty and the SF-36, 6, 25, 30, 32 or the TFI and the WHOQOL-BREF. 24, 31 Both studies using the TFI and WHOQOL-BREF were conducted in the Netherlands. The first study demonstrated that the prediction of all quality of life domains (physical health, psychological, social relations, environmental) by eight physical frailty components was improved after adding four psychological and three social frailty components; only the frailty component feeling down predicted all four quality of life domains. 24 The second study showed that the frailty components difficulty in maintaining balance, physical tiredness, physical unhealthy, difficulty in walking, feeling down, and lack of social support predicted future scores on the domains of the WHOQOL-BREF. 31 The latter four components predicted in our study at least two quality of life variables.
Only one previous study has used the same instruments for measuring frailty and quality of life as we did, the TFI and the WHOQOL-OLD, respectively. 35 Therefore, as mentioned in the Introduction, we will compare our findings regarding the associations between frailty and quality of life in particular with this previous study. In most cases, the correlations between the three frailty domains and the six quality of life facets were stronger in our study. This is especially true for the correlations between physical, psychological, and social frailty and the quality of life facets autonomy and 
0.003
Unexplained weight loss past, present, and future activities. Most striking is that we found an association between social frailty and quality of life autonomy and the previous study found no association. A possible explanation for these differences in findings may be found in the characteristics of the samples. In our sample the percentage of men was 51.9%, vs 69.4% in the other study. The sequential regression analyses in the previous study showed that being a woman was positively associated with autonomy; that was not the case in the current study. In addition, the average score on social frailty was lower (0.8 vs 0.95); our analyses showed that in our study fewer people had a lack of social relations (feelings of loneliness), 39.4% vs 53.1%. The 15 frailty components together explained 36.5% of the variance of the score on quality of life total; this percentage was higher comparable with the previous study (31.8%). 35 This also applies for the explained variances of the scores on five of the six quality of life facets. The differences in explained variances range from 5.1% (death and dying) to 1.2% (social participation). The exception is quality of life facet sensory abilities, for which the explained variances were 24.4% and 43.4% for the current and previous study, respectively. Our findings are remarkable because the number in our study is lower (241 vs 466), so the study by Gobbens and van Assen 35 had more power and could more easily find effects of frailty on quality of life. An explanation for our findings should also be sought in differences in the samples. Differences not only exist in sex, but also in level of education; in the present study 40.9% were highly educated, while this percentage was 17.8% in the previous study. 35 In the latter study, a Web-based questionnaire was used for collecting the data. As the authors have indicated, using this questionnaire has probably led to selection bias.
The scores on three quality of life facets (autonomy, past, present, and future activities, social participation) were explained by components belonging to physical, psychological, and social frailty. Scores on sensory abilities were only explained by physical and psychological frailty components. Scores on quality of life facet death and dying were only explained by psychological frailty components and scores on quality of life facet intimacy were only explained by social frailty components. Similar to other studies, our study underlines the importance of a multidimensional assessment of frailty aiming to explain quality of life in older adults. 24, 31 In particular, our study shows that social frailty, which is too often ignored in definitions of frailty, eg the phenotype of frailty, 2 is essential in explaining quality of life.
This study has several limitations to mention. First, the effect of the frailty components on quality of life facet sensory abilities is influenced by the overlap between two physical frailty components, poor hearing and poor vision, and the four items of this WHOQOL-OLD facet. Second, we used a cross-sectional design for determining the effect of frailty on quality of life; because of this design, strict causeeffect interpretations are not possible. Third, the sample is not representative; 51.9% of the participants were men, while in the Dutch population aged 70 years and older only 43.5% are men. 41 Moreover, in our sample 71% of the participants were married or cohabiting and 11.4% were widowed, versus percentages of 55.2% and 31.4%, respectively, for the Dutch population. 41 These differences in percentages can be explained by the fact that no people older than 90 years participated in our study.
Conclusion
Multimorbidity and frailty were negatively associated with quality of life in community-dwelling older people. Our findings regarding frailty, measured with the TFI, a multidimensional frailty questionnaire, have many similarities with the findings in the previous study by Gobbens and van Assen. 35 In both studies, physical, psychological, as well as social frailty components were negatively associated with quality of life. This means that health care professionals should focus their interventions on all three domains of human functioning (physical, psychological, and social). According to the present study, health care professionals should in particular pay attention to physically unhealthy, lack of social relations, lack of social support, feeling down, and unable to cope with problems because these frailty components have the biggest impact on quality of life in older people. Interprofessional cooperation between health care professionals and welfare professionals seems necessary to be able to meet the needs of frail older people. This cooperation should lead to a tailor-made plan for each individual, which is not only focused on deficits, but also on the strengths and resources that older people may have.
